Data from 13 randomised trials on the effect of sodium restriction on blood pressure were analysed. The hypotensive effect of sodium restriction was found to be small and restricted largely to systolic blood pressure, which fell by an average of 3-6 mm Hg (range 0-5-10-0 mm Hg). The reduction increased with age and in those with higher blood pressure.
Introduction
The merits of sodium restriction in primary hypertension are currently the subject of debate. We reviewed 13 randomised trials of the effect of sodium restriction on blood pressure, considering especially which variables were the best predictors of the effect of sodium restriction.
Methods
Data from 12 studies, comprising 13 randomised trials, were used.'"'2 From these studies eight characteristics were recorded (see table) .
(1) The design of the trial-that is, whether it was an open or blind trial and whether a parallel group or crossover design was used.
(2) The number of participants from whom complete sets of data were obtained, the mean age of the groups studied, and the duration of the intervention period.
(3) The initial systolic and diastolic blood pressures recorded. Readings taken when patients were in the supine position were used when provided. When the trial included a lead in period the blood pressure measured at the start of the intervention period was used.
(4) Daily sodium and potassium intake, based on the 24 hour urinary electrolyte excretion. When no data on urinary sodium excretion were included the intake was based on an estimate of the sodium content of the diet.'0 Some reports did not provide data on potassium intake or excretion.' 29 (5) The maximum reduction in sodium intake achieved and the change in potassium intake during intervention.
(6) The change in systolic and diastolic blood pressures during intervention. The method used depended on the design ofthe trial. In crossover trials the difference in blood pressure between the intervention and control periods was used,' 3468 012 and in trials with a parallel group design the difference in the change in blood pressure from the baseline value between the intervention and the control groups was used. (7) The significance of the results. In most trials a t test for unpaired or paired observations was performed. Results were considered to be significant when a two sided p value was <0 05.
(8) The year the study was published. Although trials on sodium restriction have been conducted since the beginning of this century, trials before 1970 often were very small and did not match current criteria for design and data analysis.'3 Thus only studies published from 1970 to 1985 were included. From one study unpublished data were used. 12 Although there were substantial differences between the trials, each trial was given equal weight. The data were analysed in two ways. Firstly, variables that predicted the fall in blood pressure during sodium restriction were studied by simple linear and multiple linear regression analysis, in which the fall in blood pressure was the dependent variable and its potential predictors were the determinants in the model. Secondly, trials were grouped by their design and the significance of the results, and differences between the groups were tested with a t test for unpaired observations. The results of statistical tests are expressed as two sided p values.
Results
The table summarises the features of the trials included in this analysis. All of them showed an average fall of 3-6 mm Hg (range 0 5-10-0 mm Hg) in systolic blood pressure during sodium restriction, though the fall was significant in only three trials. Diastolic blood pressure showed an average decrease of 2-0 mm Hg (range 3-0-7-0 mm Hg), though in three trials it rose (range 1-2-3-2 mm Hg). Five trials were double blind; all of these had been performed in the past three years. The intervention period was four weeks or shorter in six trials, five to 12 weeks in three, and a year or more in two.
A total of 584 subjects participated in the trials; their mean age was 38-5 years, the average age in each trial ranging from 16 to 60. Five trials were conducted in adolescents or young adults. The average sodium intake in the trials overall was 157 mmol(mEq)/24 h and the average potassium intake 64 mmol(mEq)/24 h. No significant association between initial blood pressure and sodium or potassium intake was found. Initial sodium intake tended to be lower in the studies published more recently; this association, which remained after adjustment for age (coefficient oflinear regression (b) = -5 1 (SE 2-4) mmol/year, p=0O05), may indicate an overall downward trend in sodium consumption in the West. The mean reduction in sodium intake was 78 mmol/24 h (range 26-170 mmol/24 h).
Variables that predicted afall in bloodpressure-During sodium restriction systolic blood pressure fell by a greater amount in the patients with higher initial blood pressure (fig 1) , but for diastolic blood pressure this association did not reach significance. The falls in systolic and diastolic blood pressures also increased with age. This finding was more obvious for diastolic pressure (fig 2) , but after adjustment of initial blood pressure for age and vice versa neither of the associations reached significance. We did not observe any apparent relation between the fall in blood pressure and initial sodium or potassium intake or the fall in blood pressure and reduction in sodium intake. There was also no association between the duration of the trial and the number of subjects included.
Open To appreciate these observations some points need to be discussed. Only three studies showed a significant fall in blood pressure during sodium restriction. Moreover, as the present analysis was necessarily based on a small sample some predictors of lesser magnitude might not have been detected because of the limited statistical power. This suggests that any generalisations from other reports might be hazardous. A separate analysis, however, which included three trials that did not have a control group, supported our findings in almost every respect.'ll In all studies that included a lead in period blood pressure tended to fall in this period without any planned intervention. Accordingly, blood pressure at the first screening was higher than that at the start of the intervention, which was the reading used in this analysis. In comparison with the reading taken at the first screening our interpretation of "initial" blood pressure may overestimate the association between initial blood pressure and the fall in blood pressure during sodium restriction.
The specific objectives of the studies included in the analysis varied. This is reflected in the criteria used to select participants. In some studies subjects were selected from a general population,'2 whereas in others only patients attending a hypertension clic4 or sharing a genetic predisposition to high blood pressure" were eligible. Moreover, in most studies, because of the-nature of the intervention, several people invited to participate refused to be included. This implies that the general applicability of the results may be limited." 1
Obviously no conclusions can be drawn from this. analysis regardinganadditiveeffectofsodiumrestrictiononantihypertensive drugs. Moreoveri the type ofstudies discussed here giveinformation primarily on the hypotensive potential of sodium restriction, not on the role of dietary sodium in the aetiology ofhigh blood pressure. It remains doubtful whether further trials will give more positive information. We observed a negative association between the year of study after 1980 and a net fall in systolic and diastolic blood pressure on sodium restriction (systolic: b= - The OldMan and theSea was a schoolboy blurr. We wvere forty five miles east of Havana towards that "other" resort of Varadero (popular with noncommunists). My holidaying companions were a mixed bunch of East Germans and Russians, save for two rather obvious Americans. The Irish were here also, but at a "special camp."
You could choose a plantation with horse riding and the inevitable tree climbing native. My newwife left me for this. The adolescent machismo of the alternative appealed.
Afterminimal haggling the price was set: thirty US dollars (halfprice). No name was apparent on the boat as far as I could see, but a proud flag was unfurled on our nmmediate departure. First stop America.
I tred daiquir,i, Hemingwayesque. The language barrier was complete. I was the only P er (Should take four,"? according to our humourless guide). Hot sun, dry and wrinkled Cubans, and the ubiquitous stale sandwich were my travelling companions. The first hour was sloth. I sat mesmerised. The right line tugged and wailed but no one seemed excited. Five minutes later it was all over. Barracuda. Ugly fish. Clubbed into oblivion with-a baseball bat. (Is this a capitalist influence?) I was pleased, and my reward was a toothless grin from behind a stale, authentic Havana cigar. This tall, gangly Cuban was a contented soul. Suddenly, "Marlin, marlin, blue marlin!" 'Where?" I took my place on the chair, strapped in,-feet against the railings. The line extended outwards, on and on, taking with it the tip of a finger. I took hold of the rod and the engine roared on.
Immediately, starboard, the waves spread apart and the fish rose. 
